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CONVERSION FACTORS

Multiply by To obtain
acre-foot 1233. cubic meter
foot 0.3048 meter
inch 25.4 millimeter
mile 1.609 kilometer

Chemical concentration is given only in metric units-milligrams per liter. For concentra-
tions less than 7,000 milligrams per liter, the numerical value is about the same as concentrations
in parts per million.

DEFINITIONS OF TERMS

Acre-foot (AC-FT, acre-ft)—The quantity of water required to cover one acre to a depth
of one foot; equal to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Aquifer—A geologic formation, group of formations, or part of a formation that contains
_ufticient saturated permeable material to yield significant quantities of water to wells and
springs.

Artesian—Describes a well in which the water level stands above the top of the aquifer
tappedd by the well (confinedl A fowing artesian well is one in which the water level is above
the land surface.

Dissolved—Material in a representative water sample which passes through a 0.45~
micrometer merhrane filter. This is a convenient operational definition used by Federal agen-
cies that colfenr woter data. Determinations ol “dissolved” constituents are made on subsamples
of the filtraie.

{ und-surface datum (Isd)-—A datum plane that is approximately at land surface at each
zround-water observation well.

Milligrams per liter (MG/L, mg/L)—A unit for expressing the concentration of chemi-
1 ronstituents in solution. Milligrams per liter represents the mass of solute per unit volume

{(hter) of water.

Specific conductance— A measure of the ability of water to conduct an electrical current.
It 15 expressed in microsiemens per centimeter at 25 C. Specific conductance is related to the
type and concentration of ions in solution and can be used for approximating the dissolved-sol-
ids content of the water. Commonly, the concentration of dissolved solids (in milligrams per
liter) is about 65 percent st the specific conductance (in microsiemens). This relation is not con-
stant in water from one well or stream to another, and it may vary for the same source with
changes in the composition of the water.

Cumaiail e departure from average annual precipitation—A graph of the departure
or differeuwe between the average annual precipitation and the value of precipitation for each
year, (e gmulatively. A cumulative plotis generated by adding the departure from aver-
s o prtation oy the vurrend yeer fo the sum of departure values for all previous years in the

Cerie ol record, A positive departire o above-average precipitation, fora year results i a
segment trending upward: a nepative departure results na praph segment trending
Cemward. A penerally downward graph for g period of years represents a period of generally
Celweaverage precipitation. which commonly canses and correfates with declining water fevels

1 wolls, Likewise, a generally upward graphtora period of years represents period of above

Vit



average precipitation, which commonly causes and correlates with rising water levels in wells.
However, increases or decreases in withdrawals of ground water from wells also affect water lev-
els and can change or eliminate the correlation between water levels in wells and the graph of
cumulative departure from average precipitation.






GROUND-WATER CONDITIONS IN UTAH,
SPRING OF 1992

D.M. Batty, L.R. Herbert, and others
U.S. Geological Survey

INTRODUCTION

This is the twenty-ninth in a series of
annual reports that describe ground-water
conditions in Utah. Reports in the series, pub-
lished cooperatively by the US. Geological
Survey and the Utah Division of Water
Resources, provide data to enable interested
parties to keep abreast of changing ground-
water conditions.

This report, like the others in the series,
contains information on well construction,
ground-water withdrawals from wells, water-
level changes, related changes in precipitation
and streamflow, and chemical quality of
water. Supplementary data such as maps
showing water-level contours are included in
reports of this series only for those years or
areas for which applicable data are available
and are important to a discussion of changing
ground-water conditions.

The report includes individual discus-
sions of selected major areas of ground-water
development in the State for the calendar year
1991. Water-level fluctuations and selected
related data, however, are described for the
period from the spring of 1987 to the spring of
1992. Most of the data used in the report were
collected by the U.S. Geological Survey in
cooperation with the Division of Water Rights
and the Division of Water Resources, Utah
Department of Natural Resources.

The following reports dealing with
ground water in the State were printed by the
U.S. Geological Survey, printed by cooperat-
ing agencies, or published in conference pro-
ceedings during 1991:

Ground-water conditions in Utah, spring of
1991, by L.R. Herbert, ].S. Gates, and oth-
ers, Utah Division of Water Resources
Cooperative Investigations Report No. 31.

Infiltration of unconsumed irrigation water in
Utah, by W.C. Brothers and S.A. Thiros,
Proceedings of the American Society of
Civil Engineers 1991 National Irrigation
and Drainage Conference, Honolulu,
Hawaii, July 22-26, 1991.

Ground-water resources and simulated effects
of withdrawals in the Bountiful area,
Utah, by D.W. Clark, Utah Department of
Natural Resources Technical Publication
No. 95.

Hydrologic reconnaissance of the Sevier Lake
area, west-central Utah, by D.E. Wilberg,
Utah Department of Natural Resources
Technical Publication No. 96.

Hydrology and effects of mining in the
Quitchupah and Pines coal-lease tracts,
central Utah, by S.A. Thiros and G.E.
Cordy, US. Geological Survey Water-
Resources Investigations Report 90-4084.

Sources, sinks, and effects of selenium at Stew-
art Lake Waterfowl Management area,
Jensen, Utah, by D.W. Stephens, Bruce
Waddell, and ].B. Miller, U.S. Geological
Survey Water-Resources Investigations
Report 91-4034.



UTAH’S GROUND-WATER
RESERVOIRS

Small quantities of ground water can be
obtained from wells throughout much of
Utah, but large supplies that are of suitable
chemical quality for irrigation, public supply,
or industrial use generally can be obtained
only in specific areas. The major areas of
ground-water development discussed in this
report are shown in figure 1 and named in
table 1. Relatively few wells outside of these
areas yield large supplies of water of good
chemical quality for the uses listed above,
although some of the basins in western Utah
and many areas in eastern Utah have not been
explored sufficiently to determine their poten-
tial for ground-water development.

About 2 percent of the wells in Utah
obtain water from consolidated rocks. The
consolidated rocks that yield the most water
are lava flows, such as basait, which contain
interconnected vesicular openings, fractures,
or permeable weathered zones at the tops of
flows; limestone, which contains fractures or
other openings enlarged by solution; and
sandstone, which contains open fractures.
Most of the wells that penetrate consolidated
rocks are in the eastern and southern parts of
the State in areas where water supplies cannot
be obtained readily from unconsolidated
deposits.

About 98 percent of the wells in Utak
withdraw water from unconsolidated depos-
its. These deposits may consist of boulders,
gravel, sand, silt, or clay, or a mixture of some
or all of these materials. Wells obtain the larg-
est yields from the coarser materials that are
sorted into deposits of uniform grain size.
Most wells that tap unconsolidated deposits
are in large intermountain basins, which have
been partly filled with rock material eroded
from the adjacent mountains.

o

SUMMARY OF CONDITIONS

The estimated total withdrawal of water
from wells in Utah during 1991 was about
906,000 acre-feet (table 2), which is about
34,000 acre-feet less than the revised estimate
for 1990 and about 134,000 acre-feet more than
the average annual withdrawal for 1981-90
(table 3). The average annual withdrawal dur-
ing 1987-91, 869,000 acre-feet, was 183,000
acre-feet more than during the preceding five-
year period, 1982-86 (table 2). On the basis of
previously unavailable data, values of total
withdrawals of water from wells for the Salt
Lake Valley for 1988, 1989, and 1990 have been
revised. On the basis of this revision, the total
withdrawal of water from wells in Utah dur-
ing 1990 is now estimated to be 940,000 acre-
feet. This adjusted total is the largest annual
withdrawal of ground water on record since
cstimating Statewide withdrawals began in
1963, exceeding the previous high in 1977 by
24,000 acre-feet. Withdrawals in 1991 for irri-
gation, public supply, and domestic and stock
use decreased compared with 1990 totals, but
withdrawals for industry increased. With-
drawals for irrigation were about 542,000 acre-
feet (table 2), a decrease of 25,000 acre-feet
from 1990. Withdrawals for public supply
were about 196,000 acre-feet, which is 14,000
acre-feet less than the estimate for 1990. With-
drawals for industrial use were about 106,000
acre-feet, which is 11,000 acre-feet more than
the adjusted 1990 estimate.

In 8 of the 16 major areas of ground-
water development referred to in this report
(table 2), ground-water withdrawals de-
creased from 1990 to 1991. These areas
include Curlew, Cache, Salt Lake, Tooele, Utah
and Goshen, Juab and Pahvant Valleys and
the Beryl-Enterprise area. Withdrawals in the
central Sevier Valley, Sevier Desert, central
Virgin River area, and “other areas” remained
the same in 1991 as in 1990. Withdrawals in
1991 in the other four areas, East Shore, Cedar
and Parowan Valleys, and the Milford area,
exceeded estimated withdrawals for 1990.



EXPLANATION

Numbers refer to table 1

Area of ma}or Area of loss
ground- waler significant ground-
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Figure 1.--Areas of ground-water development specifically referred to in this report.



Table 1.—Areas of ground-

water development in Utah specifically referred to in this report

Number in Area Principal type of water-bearing rocks
figure 1
1 Grouse Creek Valley Unconsolidated
2  Park Valiey Do.
3 Curlew Valley Unconsolidated and consolidated
4 Malad-lower Bear River valley Unconsolidated
5 Cache Valley Do.
6  Bear Lake valley Do.
7 Upper Bear River valley Do.
8  Ogden Valley Do.
9  East Shore area Do.
10  Salt Lake Valley Do.
kR Tooele Valley Do.
12 Dugway area Do.
Skull Valley Do.
Old River Bed Do.
13 Cedar Valley, Utah County Do.
14  Utah and Goshen Valleys Do.
15  Heber Valley Do.
16  Duchesne River area Unconsolidated and consolidated
17 Vernal area Do.
18 Sanpete Valley Do.
19 Juab Valley Unconsolidated
20 Central Sevier Valley Do.
21 Pahvant Valley Do.
22  Sevier Desert Do.
23  Snake Valley Do.
24  Milford area Do.
25 Beaver Valiey Do.
26  Monticello area Consolidated
27 Blanding area Do.
28 Parowan Valley Unconsolidated and consolidated
29  Cedar Valley, Iron County Unconsolidated
30 Beryl-Enterprise area Do.
31 Central Virgin River area Unconsolidated and consolidated
32  Upper Sevier Valleys Unconsolidated
33  Upper Fremont River Valley Unconsolidated and consolidated

4
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Withdrawals during 1991 in 14 of the 16
areas exceeded the 1981-90 average annual
withdrawals for each area. The average
annual withdrawals during 1987-91 for 13 of
the 16 areas also exceeded the average annual
withdrawals for the preceding 5-year period,
1982-86. Average annual withdrawal in the
central Sevier Valley was the same in 1987-91
as in 1982-86 (tables 2 and 3).

The quantity of water withdrawn from
wells is related to demand and availability of
water from other sources, which in turn are
related partly to local climatic conditions. Cal-
endar year 1988 was the first year of generally
less-than-average precipitation in Utah after
six years of greater-than-average-precipita-
tion. The trend of less-than-average precipita-
tion has continued through 1991. Of the 32
weather stations throughout Utah for which
average annual precipitation values and
graphs of cumulative departure from average
annual precipitation are included in this
report, 17 stations recorded precipitation in
1991 that was less than the long-term average
annual value. The largest negative departure
from average precipitation was the 2.19 inches
recorded at Roosevelt. The highest above
average precipitation in 1991 was the 7.81
inches recorded at the Ogden Pioneer Power-
house station.

Average annual precipitation during the
five-year period 1987-91 was lower than in the
preceding five-year period 1982-86 at all of the
32 weather stations included in this report—
the average difference for the 32 stations is
6.12 inches. This gernerally lower precipitation
in the State during 1987-91 as compared with

1982-86 resulted in less recharge to the
ground-water reservoirs. This, coupled with
increased withdrawals for industrial use and
continued large withdrawals for irrigation
and public supply, resulted in declines in
ground-water levels in most parts of the major
areas of ground-water development in the
State from the spring of 1987 to the spring of
1992.

No rises in water levels were observed
from March 1987 to March 1992 in Sanpete
Valley and Parowan Valley. Water levels rose
in parts of the other 14 valleys, possibly
because of local decreases in withdrawals.

The total number of wells drilled during
1991, 1,281 (table 2), taken from reports by
well drillers filed with the Utah Division of
Water Rights, is 273 more than was reported
for 1990 and 818 more than was reported in
1989. Of the 1,281 wells drilled in 1991, 494
were for new appropriations of ground water
and 52 were replacement wells. The remaining
735 wells include test and monitoring wells.
Forty-three large-diameter wells (12 inches or
more), mostly for withdrawal of water for
public supply, irrigation, and industrial use,
were drilled in 1991.

The areas of ground-water development
specifically referred to in this report are shown
in tigure 1. Information about well construc-
tion and withdrawal of water from wells in
Utah for four major use categories during 1991
is presented in table 2. Total annual with-
drawals from wells in the major areas of
ground-water development in Utah for 1981-
90 are shown in table 3.



MAJOR AREAS OF GROUND-WATER DEVELOPMENT

CURLEW VALLEY

by J. D. Sory

Withdrawal of water from wells in Cur-
lew Valley in 1991 was approximately 37,000
acre-feet, a decrease of 6,000 acre-feet from the
quantity reported for 1990 and 8,000 acre-feet
more than the average annual withdrawal for
1981-90 (table 3). The 1990 value is the largest
annual withdrawal on record. The average
annual withdrawal for the 1987-91 period was
11,000 acre-feet more than for the preceding
five-year period, 1982-86 (table 2). The
increased withdrawals were for irrigation.

Water levels in Curlew Valley generally
declined from March 1987 -+ March 1992 with
the largest declines of as much as 25 teet, wesl
of Snowville (fig. 2). The declines probably are
the result of the increased withdrawals for the
1987-91 period compared with the previous
five-year pericd, and decreased recharge due
to less precipitation during the 1987-91 period
(an average of 11.10 inches at Snowville) as
compared with the 1982-86 average (16.42
inches). Water levels did rise slightly in the
western part of the valley (fig. 2). This rise was
probably the result of a decrease in local
ground-water withdrawals.

The relation of water levels in two
selected observation wells to cumulative
departure from average annual precipitation
at Snowville, to annual withdrawals from
wells, and to concentration of dissolved solids
in water from a well northwest of Snowville is
shown in figure 3. Precipitation in 1991 was
12.47 inches, which is 0.13 inches greater than
the average annual precipitation for 1941-91.
The average precipitation for the last five
years (1987-91), however, is 1.87 inches less
than the 1941-91 average. The hydrographs for
wells (B-14-9)7bbb-1 in the irrigated area near
Snowville and (B-12-11)16cdc-1 near the irri-
gated area of Kelton are representative of the
ground-water levels in those areas, and show
the effects of both precipitation/recharge and
withdrawals for irrigation.

The concentration of dissolved solids in
water from well (B-15-9)28cbc-1 increased
during 1974-90 from about 2,500 milligrams
per liter to more than 4,200 milligrams per
liter. Two possible causes of this increase are
movement of saline water toward the well
because of water-level declines in the area and
recharge from irrigation in which dissolved
solids in the water have been concentrated by
evaporation.
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CACHE VALLEY

by Karen M. Hanson
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from March 1987 to March 1992.
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EAST SHORE AREA
by James P. Eads

Withdrawal of water from wells in the
East Shore area in 1991 was e‘lpprmhnatui\
68,000 acre-feet, 3,000 acre- fect more than was
repoerted for 1990 (table 2 and 12,000 a¢ re-feed
more than the average annual withdrowal for
1981-90 (table % Withdrawal for public cup
ply was 29,400 acre-feet or aboul 2400 aere
feet greater than v 1990, industrial with
drawal decreased by 1,50 acre-feet, amd e
gation withdrawal increased 1700 acre-teet
Average annual withdrawals were [REUEE
acre-feet more for the five-year period IRLVE
than for the preceding five-year period,
86

Wy Lo cds dectinesd froan AR IETEE N AR
Do 19U2 i st ‘
with the largest doeciive e sty

east side. The largest decline, aboul 34 foo
occurred in the Ogden area (fig. €1 Ihe
decline in water levels probably is the result of

increased  withdrawals during 1987-91 com-
parcd with the preceding five-vear period,
and less recharge because precipitation during
JURT-GT yas less than for the preceding five:
vear period Minor rises in water levels of less
than 4 feet occurred in the northwestern part
of the area.

Phe relation of water levels in selected
Jwmervation wells to precipitation at the
Ogden Ploneer Powerhouse, to annual with-
rawals from wells, and to concentration of
ssofved v waler  from well
1 aba- 1 are shown in tigure 7. The 1991
precipitation at the Ogden Ponecr Power-

Li
i
j

{
{

i solids
2

)]

was 2940 inches The average annual
Crecipitation for [O87-01, 1934 nohes, was
w7 inches less than the average precipitation
ot 28 84 inches for the preceding live-year
period
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Figure 7.- ~Relation of water levels in selected wells in the

East Shore area to cumulative departure from the average
annual precipitation at Ogden Pioneer Powerhouse, to annual
withdrawals from wells, and to concentration of dissolved
solids in water from well (B—4-2)27aba—1.
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SALT LAKE VALLEY
by G. J. Smith

Withdrawal of water from wells in the
Salt Lake Valley in 1991 was about 135,000
acre-feet, or about 8,000 acre-feet less than the
revised value for 1990, and about 9,000 acre-
feet more than the average annual withdrawal
for 1981-90 (tables 2 and 3). Withdrawal for
public supply was about 69,200 acre-feet,
6,100 acre-feet less than the value for 1990.
Withdrawal for industirial use during 1991
was 38,600 acre-feet, 1,400 acre-feet less than
the revised quantity for 1990. (Becausc ol
recently available data from Kennecott Miner-
als Co., industrial and total withdrawals were
revised for 1988, 1989, and 1990.) The 1987-91
average annual withdrawal, 144,000 acre-feet,
is 36,000 acre-feet more than the annuit aver
age for the preceding five-year period, 1982
86.

Water levels in the principal aquiler gen-
erally declined in most of Salt Lake Valley
from February 1987 to February 1992 (fig. 8).
The areas of greatest decline were in the east-
ern part of Sandy, east of Herriman, and in the
northern part of Salt Lake City. The largest
decline, almost 28 feet, was observed in a well
in the eastern part of Sandy. Declines in water
levels were probably the result of two princi-
pal factors.  Withdrawals were larger and
recharge to the aquifer was smaller because of
less precipitation for the period 1987-91 than
during the preceding five-year period (1982-
86). Water-level rises occurred mainly in the
central parts of the valley. The largest rise,
almost 8 feet, occurred north of Murray. Rises
in water levels probably were due to local
decreases in pumping.

The relation of Salt Lake County popula-
tion to total annual withdrawals from wells,
annual withdrawal for public supply, and pre-
cipitation at Salt Lake City Weather Service
Office (WSO) (International Airport) is shown
in figure 9. Precipitation at the Salt Lake City
WSO during 1991 was 17.79 inches, 2.70
inches more than the average annual precipi-
tation for 1931-91 (fig. 9). The average annual
precipitation for 1987-91, 12.23 inches, was
8.78 inches less than the average for the previ-
ous five-year period, 1982-86.

The relation of water levels in selected
wells in the principal aquifer to precipitation
at Silver Lake near Brighton, and the relation
of ¢hioride concentration and concentration of
dissolved  solids  in water  from  well
{1>-1-1)7abd-6 to water levels in this well are
shown in figure 10. The 1991 precipitation at
Silver Lake near Brighton was 40.41 inches,
2.14 inches less than the average annual pre-
cipitation for 1931-91. The average annual
precipitation during 1987-91, 35.86 inches, was
18.96 inches less than the annual average for
the preceding five-year period, 1982-86.

The chloride concentration from well (D-
1-1)7abd-6 (Jocated in Artesian Well Park in
Salt Lake City, and used by many people for
drinking water), was 130 milligrams per liter
in June 1991. This is the same as the highest
recorded values measured in 1988 and 1989.

Water levels in selected observation wells
in the shallow unconfined aquifer in the
northwestern part of the valley are shown in
figure 11. Water levels in these wells were
about the same in February 1992 as they were
in February 1987.
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Figure 8.—Map of the Salt Lake Valiey showing change of water leveis in the

aquifer from February 1987 to February 1992.
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TOOELE VALLEY
by M. R. Danner

Withdrawal of water from wells in Tooele
Valley in 1991 was about 30,000 acre-feet. This
is 3,000 acre-feet less than was reported for
1990 (table 2) and 5,000 acre-feel more than the
average annual withdrawal for 1981-90 (table
3). The decrease in total wilthdrawal, the first
in five years, was due to decreased withdraw-
als for irrigation and public supply. The aver-
age annual withdrawal for the 1987-91 period,
28,000 acre-feet, was 5,000 acre-feet more than
for the preceding five-year period, 1982-86
(table 2).

Water levels declined in most of Tooele
Yalley from March 1987 to March 1992, with
the largest declines occurring in the southeast-
ern art of the valley. The maximum decline,
of aimost 37 feet, was observed northwest of
Tooele (fig. 12). These declines are the result
of two principal factors. Industrial withdraw-
als increased and recharge decreased for the
1987-91 periwv! 5 compared with the previous

26

tive-year period, 1982-86. The recharge rate
decreased because precipitation for 1987-91
was less than during the preceding five-year
period, 1982-86. The average annual precipi-
tation at Tooele for 1987-91, 17.53 inches, was
8.04 inches less than the average for the previ-
ous tive years, 1982-86. However, precipita-
tion during 1991 at Tooele was 20.96 inches,
3.58 inches more than the average annual pre-
cipitation for the period, 1936-91. Water levels
rose as much as 2 feet in the northwestern part
of Tooele Valley.

The relation of water levels in selected
wells in Tooele Valley to cumulative departure
from the average annual precipitation at
Tooele, to annual withdrawals from wells, and
to concentrations of dissolved solids in water
from well (C-2-6)23cbb-1 is shown in figure 13.
The concentration of dissolved solids in water
from well (C-2-6)23cbb-1 has generally
declined since 1960, and particularly since
1982.
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Valley to cumulative departure from the average annual
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UTAH AND GOSHEN VALLEYS
by M. M. Drumiler

Withdrawal of water from wells in Utah
and Goshen Valleys in 1991 was about 124,000
acre-feet. This was 5,000 acre-feet less than the
withdrawal in 1990, and 27,000 acre-feet more
than the average annual withdrawal for 1981-
90 (tables 2 and 3). The 1987-91 average
annual withdrawal of 118,000 acre-feet was
38,000 acre-feet more than for the preceding
five-year period of 1982-86. Withdrawal in
Utah Valley was about 108,600 acre-feet, 6,700
acre-feet less than in 1990. Withdrawal in Gos-
hen Valley was about 15,800 acre-feet, 2,100
acre-feet more than in 1990. The decrease in
Utah Valley was mainly due to decreased
withdrawals for irrigation and public supply.
The increase in Goshen Valley was mainly due
to increased withdrawals ior frrigation.

Water levels declined in all of the aquiters
in Utah Valley from March 1987 to March 1992
(figs. 14, 15, 16, 17). The largest decline, almost
41 feet, was » ~orded south of Alpine in the
deep artesiar. 2 quifer (fig. 16).

The declines probably were the result of
increased withdrawals of water from wells
during 1987-91 compared with withdrawals
for the preceding five-year period, 1982-86,
and decreased recharge resulting from less
precipitation during 1987-91 than during the
previous five-year period.

Water levels generally rose in the north-
ern part of Goshen Valley from March 1987 to
March 1992, and declined in the southern part
of the valley (fig. 14). The rise in the northern
section may be due io decreased pumpage in
the area during 1987-91 compared with pump-
age during the preceding five years. The
decline in the southern part of Goshen Valley

30

may be due to continued or increased pump-
age and decreased recharge because of less
precipitation during 1987-91 than in the pre-
ceding five-year period.

The relation of water levels in selected
observation wells to precipitation, to annual
withdrawals from wells, to annual withdraw-
als for public supply, and to concentration of
dissolved solids in water from three wells is
shown in figure 18. Precipitation at Timpa-
nogos Cave in 1991 was 28.24 inches, 3.35
inches greater than the 1947-91 average. Pre-
cipitation at Spanish Fork Powerhouse for
1991 was 20.11 inches, 0.97 inches greater than
the 1937-91 average. Average annual precipi-
jation at Timpanogos Cave during 1987-91
was 20.33 inches, 14.12 inches less than the
average during 1982-86. Average annual pre-
cipitation at Spanish Fork Powerhouse during
1987-91 was 17.68 inches, 10.92 inches less
than the average during 1982-86.

The water level in observation well
(D-9-2)11aaa-1 at Salem City rose about 35 feet
during 1982-84 and declined more than 46 feet
during 1985-1992. The rise approximately cor-
responded to greater-than-average precipita-
tion during 1981-86 and low rates of
withdrawals during 1982-84 and 1986. The
decline in water level approximately corre-
sponded to less-than-average precipitation
during 1987-91 compared to the previous five
years, and to increased withdrawals during
1987-91 as compared with the previous five
years. Dissolved-solids concentration in
water from well (C-10-1)4cbb-1 increased dur-
ing 1977-86, and may have decreased since
1986; dissolved-solids concentration in water
from well (D-5-1)19ccc-1 generally appears to
have decreased since 1957.
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JUAB VALLEY
by R. B. Garrett

Withdrawal of water from wells inv Juab
Valley during 1991 was about 25000 acre-feet
2,000 acre-feet less than was
reported for 1990 and 8,000 acre-fuet more
than the average annual withdrawal for 1981
90 (table 3). The average annual withdrawal
for the 1987-91 pericd, 25,000 acre-feet, was
15,000 acre-feet more than for the preceding
five-year period, 1982-86 (table 2}, mainly due
to increased withdrawals for irrigation. The
increased withdrawals from wells are the
result of less available surface water because
of lower precipitation in the 1987-91 period
rhan during the preceding five years (1982-86).
Fhe 1987-91 average annual precipitation at
ept i3.14 inches, which is 677 inches
less than the average tov ‘oo precedimg frive-
year period, 1982-86.

(table 2). This is 2

o e

Water levels generally declined from
March 1987 to March 1992 in Juab Valley.
Declines of as much as 37 feet occurred in the
irrigated area: near Nephi, however, the larg-

st decline, nearly 63 feet, was near Levan (fig.
19). The decline in water levels is related to
increased  withdrawals during the 1987-91
period compared with the preceding five-year
period, 1982-86, and less recharge resulting
from less precipitation for the 1987-91 period

compared with the 1982-86 period. Water lev-

els rose less than 4 feet in a small area west of
Levan Ridge.

The relation of water levels in selected
wells to cumulative departure from the aver-
age annual precipitation at Nephi, to annual
withdrawals from wells, and to the concentra-
tion of dissolved solids in water from well
(1 13-1)7dbc-1 is shown in figure 20. Precipi-
tation at Nephi during 1991 was 12.81 inches,
which is 143 inches less than the average
annual precipitation for 1935-91. The concen-
tration of dissolved solids in water from well
(D-13-1)7bdc-1 fluctuated during 1964-91, but
generally increased.
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SEVIER DESERY

s BT

pirwyad gl Troar e
abuout A U000 e
us i for 1940 and
about 18,00t ac‘re-f«el more than the 1981-20
average annual withdrawal (tables 2 and 3)
The average annual withdrawal during 1987
91 was 23,000 acre-reet, 11,000 acre-feel more
than the average for the preceding five-year

period, 1982-86.

Water levels in the shallow artesian aqui-
fer in the Sevier Desert generally declined
from March 1987 to March 1992. Water levels
rose less than one foot in small areas near the
sert and Drum Mountains (fig. 21). Water
w deep artesian aquifer also gener-
alty - ofinad from March 1987 1o March 1992
The wirpest decline, alimost 32 feet, was near
Oak City. The declines «enerally are smaller
toward the west and <outhwest. Aithough
water levels rose southwest of Deseret, the
increase was less than 1 foot (fig. 22). Declines
in water iev: . in hoit aquifers are probably
the result ot increased withdrawals during
1987-91, as compared to the preceding five-
year period, and to decreased recharge resuli-
ing from less precipitation and less streamflow
forng 1987-91, as compared with the preced-
‘g five-year period.

i
Sevier Desert in 1991 was

I
feet. Thi same as reported

S 15

42

Tected
R R the sevier River near
L oprec x;ﬂmtum at Oak City, to annual
widn.lm\».als from wells, and to concentration
of dissolved  solids in water  from  well
(C-15-4)18daa 1 is shown in tigure 23. Precipi-
tation at Oak City was 10.70 inches in 1991,
2.04 inches less than the 193591 average
annual precipitation. Average annual precipi-
tation for the five-year period 1987-91 was
11.27 inches, 597 inches less than during the
preceding ll\'L‘ year period, 1982-86. Discharge
of the Sevier River during 1991 was about
105,400 acre-feet, 5,700 acre-feet less than in
1990 and 79,000 acre-feet less than the long:
term average (1935-91). Average flow of the
Sevier River during 1987-91, approximately
166,000 acre-feet, was about 431,300 acre-feet
less than during the preceding five-year
period, 1982-86. The concentration of dis-
solved  solids  in water  from  well
(C-15-4)18daa-1, near Lynndyl, has generally
increased since 1958 from about 900 milli-
grams per liter to about 1,800 milligrams per
liter. This increase may be a result of recharge
from irrigation water from the Sevier River,
which contains more dissolved solids than
does local ground water.

T




d
$. 2.0 o o 9
EX
5 L®o & o ¥
s am et
>% 1IN <
W e v
En,m Z v \\ o)
&3 z
< 3§
<343
mmmw
uelt
$3E 8% 7
ot Tz ©
|
_ S
(3
!
\\WN%\\\\\\\
VSR I0 P4 s
ML L f L LLLL LS
S AN s s
s / LSS SIS S
S LSS S S TS A A S S S S S
v a\.\\\\\\\\\\.\\.,\J\M\\ .\y‘ \\\\\\\\\
AR R A EEL Lo ainiia , S S RAAS S S S S s
SIS IS LSS ST IS S } Lok Lot ALLLP oA (S
S AP S S AL S S A A
pe XTSI SRS a/ A/ /778 E
g Rt PP, CANN ALLLL L L L7
N PR AL CATE S 12,:/,/
YA S S S S S S ARSI S S S
AL LSS S A SASALS S S
LI SLS SIS, SASTS S :
R s SALS S L
s AT S VA AY N AV eravd
R I O VS SO S
C \, Vs
PR 7 AL -
SIS LIS S %4 v =
AL S S S S AL
R S PRI S S S LSSSS S SA
LA S S ST S S S ST -
CSSL SIS LS LSS A S ST SRS S
SIS S S LSS SIS ST SRS S S S O -
SIS S S S S S S ST <
LSS SIS T
S S fA .
P - :.,\\)\V‘\.si.illyil.i, - - - -
¥
_ ; .

OBSERVATION WELL

5 M e

A K OME LR

APPROXIMATE BOUNDARY OF VALLEY FILL

[N

by S. Gerner
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the shallow artesian aquifer from March 1987 to March 1992.
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CENTRAL SEVIER VALLEY

by B. A. Slaugh

Withdrawal of water from wells in the
central Sevier Valley in 1991 was about 18,000
acre-feet (table 2). This is the same as the 1990
withdrawal, the ten-year average for 1981-90,
and the five-year averages for 1982-86 and
1987-91 (tables 2 and 3).

Water levels declined in most of the cen-
tral Sevier Valley from March 1987 to March
1992 (tig. 24). The largest decline, about 21
feet, occurred south of Monroe. The decline in
water levels probably is due mostly to less
precipitation and streamflow, resulting in less
recharge during 1987-91 than during the pre-
ceding five-year period, 1982-86. Water levels
rose as much as 3 feet in areas east of Rich-
field, and north of Salina.

The relation of water levels in selected
wells to discharge of the Sevier River at Hatch,
to cumulative departure from average annual
precipitation at Salina, to annual withdrawal
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from wells, and to concentration of dissolved
solids in water from well (C-23-2)15dcb-4 is
shown in figure 25. Discharge of the Sevier
River at Hatch in 1991 was about 42,100 acre-
feet, approximately 36,200 acre-feet less than
the 1940-91 annual average discharge. The
average annual discharge during 1987-91 was
about 54,900 acre-feet, approximately 56,400
acre-feet per year less than the 1982-86 annual
average. Precipitation at Salina was 9.34
inches in 1991, which was only 0.63 inches less
than the 1935-91 average annual precipitation.
The average annual precipitation for 1987-91
was 8.30 inches, which was 2.93 inches less
than the average for the preceding five-year
period, 1982-86. The concentration of dis-
solved solids in water from well
(C-23-2)15dcb-4 has ranged from 330 milli-
grams per liter to more than 600 milligrams
per liter with no apparent long-term trend.
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PAHVANT VALLEY
by R. L. Swenson

Withdrawal of water from wells in Pah-
vant Valley in 1991 was about 74,000 acre-feet.
This was 14,000 acre-feet less than was
reported for 1990, but 7,000 acre-feet more
than the average annual withdrawal for 1981-
90 (table 2 and 3). The decrease in withdraw-
als from 1990 to 1991 was mainly due to a
decrease in withdrawals for irrigation, much
of which probably was reduced discharge
from flowing wells as a result of water-level
declines. ~ Withdrawals  have  generally
increased over the last ten years from an
annual average of 55,000 acre-feet during
1982-86 to an annual average of 76,000 acre-
feet during 1987-91.

Water levels declined in most ¢f Pahvant
Valley trom March 1987 to March 1992 (fig.
26). The maximum observed decline of about
55 feet occurred west of Holden. Declines in
water levels probably resulted from increased
withdrawals during the five-year period 1987-
91 as compared with the preceding five-year
period, 1982-86, and to decreased recharge
due to less precipitation during 1987-91 as
compared with 1982-86.
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Water-level rises in scattered areas in the
valley probably resulted from local decreases
in withdrawals. The largest observed rise,
about 13 feet, occurred southwest of Kanosh.

The relation of water levels in selected
observation wells to precipitation at Fillmore
and to annual withdrawals from wells is
shown in figure 27. Precipitation at Fillmore
in 1991 was 14.00 inches, which is 0.95 inches
less than the 1931-91 average annual precipita-
tion. The average annual precipitation during
1987-91, 13.87 inches, was 6.90 inches less than
the annual average for 1982-86.

The concentration of dissolved solids in
water from wells near Flowell and west of
Kanosh are shown in figure 28. Water from
both wells shows a general increase in concen-
tration since the 1950°s, although the lower
concentrations in water from both wells since
the late 1970’s may be related to increased
recharge associated with much greater-than-
average precipitation during 1980-85. The
increase in recharge (as well as small average
withdrawals from wells during 1983-86), is
indicated by general rises in water levels in all
observation wells during 1982-86.
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CEDAR VALLEY, IRON COUNTY
by J. H. Howells

Withdrawal of water from wells in Cedar
Valley, Iron County, during 1991 was about
34,000 acre-feet, which is 4,000 acre-feet more
than was reported for 1990 and 10,000 acre-
feet more than the average annual withdrawal
for 1981-90 (tables 2 and 3). Average annual
withdrawal during 1987-91 was about 27,000
acre-feet, which is 5,000 acre-feet more than
during the previous five-year period, 1982-86.

Ground-water levels declined from
March 1987 to March 1992 in most of Cedar
Valley (fig. 29); although in the northern part
of the valley, levels rose as much as 2 feet. The
largest decline, almost 26 feet, occurred in an
area northwest of Cedar City. The declines are
probably due to increased average withdraw-
als during the 1987-1991 period, compared
with the preceding period, 1982-86, and
decreased recharge due to less precipitation
and streamflow during the 1987-91 period.
Discharge of Coal Creek during 1987-91 was
about 48 percent of the discharge during 1982-
86.

The relation of water levels in wells
(C-35-11)33aac-1 and (C-37-12)34abb-1 to pre-
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cipitation at Cedar City FAA Airport, to dis-
charge of Coal Creek near Cedar City, to
annual withdrawal of water from wells in
Cedar Valley, and to concentration of dis-
solved solids in water from well (C-37-
12)23acb-2, is shown in figure 30. Precipita-
tion at Cedar City FAA Airport in 1991 was
9.82 inches, which is 1.11 inches less than the
revised quantity for 1990 and 0.92 inches less
than the average annual precipitation for
1951-91. Average annual precipitation for
1987-91 was 10.50 inches, 3.26 inches less than
precipitation in the previous five-year period,
1982-86. Discharge of Coal Creek was about
14,700 acre-feet in 1991, approximately 2,800
acre-feet more than the revised value for 1990,
and about 9,000 acre-feet less than the average
annual discharge during 1939-91. The average
annual discharge of Coal Creek during 1987-
91 was about 17,200 acre-feet, approximately
18,670 acre-feet less than the average annual
discharge for the previous five-year period,
1982-86. The concentration of dissolved solids
in water from well (C-37-12)23acb-2 has
decreased to its lowest level since 1974.
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Figure 30.——Relation of water levels in selected wells in Cedar
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average annual precipitation at the Cedar City FAA Airport,
to discharge of Coal Creek near Cedar City, to annual
withdrawals from wells, and to concentration of dissolved
solids in water from well (C-37-12)23acb-2.
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PAROWAN VALLEY
by J. H. Howells

Withdrawal of water from wells in
Parowan Valley was about 32,000 acre-feet in
1991. This was about 1,000 acre-feet more than
in 1990 and 7,000 acre-feet more than the aver-
age annual withdrawal for 1981-90 (tables 2
and 3). The average annual withdrawal for
1987-91 was about 27,000 acre-feet, 3,000 acre-
feet more than the average annual withdrawal
for the preceding five-year period, 1982-86.
The increased withdrawal in 1991 as com-
pared with 1990 was due to increased with-
drawals for irrigation.

Water levels in wells declined from March
1987 to March 1992 in all parts of Parowan
Valley (fig. 31) for which data are available.
The largest declines, from 25 to 42 feet,
occurred in an area north and west of
Parowan and north of Paragonah. The decline
in water levels probably is due to increased
withdrawals and less recharge because of
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decreased precipitation during the 1987-91
period as compared with the preceding five-
year period, 1982-86.

The relation of water levels in wells
(C-34-8)5bca-1 and (C-34-10)24cbc-2 to cumu-
lative departure from average annual precipi-
tation at Parowan Power Plant, to annual
withdrawal from wells, and to concentration
of dissolved solids in water from well
(C-33-8)31ccc-1 is shown in figure 32. Precipi-
tation at Parowan Power Plant was 11.87
inches in 1991, 0.50 inches less than average
annual precipitation for 1935-91. The average
annual precipitation for 1987-91 at Parowan
Power Plant was 12.25 inches, 2.52 inches less
than average precipitation for the preceding
five-year period, 1982-86. The concentration
of dissolved solids in water from well
(C-33-8)31ccc-1 has shown little change since
1976.
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Figure 31.—Map of Parowan Valley showing change of water levels from March 1987 to March 1992.



WATER LEVEL,
IN FEET,

IN FEET.
BELOW LAND SURFACE BELOW LAND SURFACE

WATER LEVEL,
IN INCHES

CUMULATIVE
DEPARTURE,

40

60
765

100

125

150
+10

-10

-20

-30

{C——-3478)5bca‘1
mile southwest of Paragonah

S UOU  VEN  0 SO N O U N U O S S S W N O S S

— fe] (@) fe) [en} Te) (&) [Ip] o Ye) fe} [@ 4V
o jag) < <t U w © © >~ g [c@] ay O
o)} o2} o o)} [0} [0)] [@)] @)} o] (o] (o] Gy 3D
— ~— — i - —i i — — — — —

| e S L L L L L O L A L AL B LR L AR B

*\,Wf““*\

PR WO WA VA VA VNS W00 U N I U AU U (O N U O W WO U W M B N W s

(C-34-10)24cbe-2
175 miles north of Summit

U U U Y W I A N 5 N A Y L

IIIIIIITIIII!lIl!l!l!llll!lllllll!lllIllIIIIIIIIIIXI‘T_T—T"TA‘T“T_ o

T ag,e

No\reco rd

lllllIlilllll,,;lilillllllllllL;lIll_llllllillll

_TfTT‘TTIIII‘YNTYIIT“T“TIIIIIIIYIIIII1T!I!IlllTT‘llllI{TlIlITYlllYA

\/\/\/\ PAROWAN POWER PLANT
! NS

VAN

L

L N ]
L ]
- . —
I 1935-91 average annual precipitatio /\/\/\

L 12.37 inches

I Precipitation measured at Parowan Airport prior to November 1983

) [0S T Y S U U VU U S U Y000 A 5 UUU O O U U U N N O U o (S S T D 0 VAN i S 0 S Y S S O G s S S O Y QO s W ¢

— i) (@] ie} (@] 0 (@) {0 @] 0 C 0 O N
o m < < Tp) 0 © 0 - o~ @ ee] o O
o op) o)) o [op o) o o o2 o o) ™ D,
~—t — v i -t — - i i —t = v i
Figure 32 ——Relation of water levels in selected wells in Parowan

Valley to cumulatlive departure from the average annual
precipitation at Parowan Power Plant, to annual withdrawals
from wells, and to concentration of dissolved solids in water

from well (C- 33-8)31cce



LNDS
-FEET

JRAWAL,
.

iD
ia!

T
SV

t o hdey

W

SGLIDS,

' TRATION OF
SO

LVED SOI
LIGRAMS LITER

i

— 0 (@) e} Q [fe] o w0
m ™ <t <t o] le] Xe} «©
™m o) o] D D m ep] (e}
-t gt ~—t ~ it i ~— —
L3O N o e e RN (T S e e e S e B
193840, 19456-91 average annual withdrawal
18,900 acre-—-feet
193862 Withdrawals for irrigation only
1963~89 Total withdrawals
20 -
T
1] ' EE NN
: L oo i
O Lded { o HE [ A !
1000 vrr v IR R e ;
f
| ) Sum of determined const.luents
750 % Residuoe on evaporation at 180 degrees celsius
Cnicutated from specilic conductance
B0 (C-33-8)31cce- |
! 2 miles west of Paragonat
}
} . Rkt
2650 Voll o cdoce tede b dea i Lo Lo o b L i P ded o ol L
v ) [l e O W ] {0
o op! < <t ¢ U &0 L
D » » o) D N o op!
— — "} - et wnt st ey

1970

1975

1980

1985

1990
1992

Fioure 372

64

LSRN AL R A A A e B O B B |

vy

j

A T A S A A S A A B B B

~Continued

L

b}

i

;‘

P ),u/ \\H

[N TS IR R Y
B (@]
w [@)]
(o)) N

.

>
<

e
{
<

59

1



ESCALANTE VALLEY

Milford Area

by B. A. Slaugh

Withdrawal of water from wells in the
Milford area of the Escalante Valley in 1991
was about 54,000 acre-feet, 6,000 acre-feet
more than in 1990 and 7,000 acre-feet more
than the average annual withdrawal for 1981-
90 (tables 2 and 3). The average annual with-
drawal for the five-year period 1987-91, 46,000
acre-feet, was 2,000 acre-feet more than for the
preceding five-year period, 1982-86, with
withdrawals increasing each year from 1988 to
1991.

Water levels declined in most of the Mil-
ford area from March 1987 to March 1992,
with the greatest decline, almost 25 feet,
recorded 5 miles southeast of Milford (tig. 33).
Declines in water levels probably resulted
from less recharge due to less-than-average
precipitation during 1987-91 than during the
preceding five-year period, from less recharge
from the Beaver River, which has generally
decreased in flow every year since 1983, and
to increased withdrawals of water from wells
during 1987-91, as compared with the preced-
ing five-year period, 1982-86. Water levels rose
as much as 6 feet in the northeastern part of
the valley.

635

The relation of water levels in selected
wells to precipitation at Black Rock, to dis-
charge of the Beaver River at Rocky Ford
Dam, to annual withdrawals of water from
wells, and to concentration of dissolved solids
in water from well (C-28-11)25dcd-1 is shown
in figure 34. Precipitation at Black Rock in
1991 was 9.97 inches, 0.76 inches less than the
revised quantity reported for 1990 and 1.03
inches more than the 1952-91 average annual
precipitation. The average annual precipita-
tion at Black Rock during 1987-91, 9.26 inches,
was 1.39 inches less than the average during
1982-86.

Discharge of the Beaver River in 1991 was
about 14,300 acre-feet, approximately 1,600
acre-feet more than the previous year and
about 15,100 acre-feet less than the 1931-91
average annual discharge. The average annual
discharge for 1987-91 was about 22,220 acre-
feet, which was approximately 49,400 acre-feet
less than the average discharge for 1982-86.

The concentration of dissolved solids in
water from well (C-28-11)25dcd-1 has in-
creased from less than 600 milligrams per liter
in the 1950’s to about 1,500 milligrams per liter
in 1991.
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ESCALANTE VALLEY

Beryl-Enterprise Area

by H. K. Christiansen

Withdrawal of water from wells in the
Beryl-linterprise arca was about 79,000 acre-
feet in 1991, 7,000 acre-feet less than reported
in 1990, and about 13,000 acre-feet less than
the average annual withdrawal for 1981-90
(tables 2 and 3). The average annual with-
drawal for the 1987-91 period, 87,000 acre-fect,
was 8,000 acre-feet less than the average with-
drawal for the preceding fiveyvear period,
19K82-Ko.

Water levels declined from March 1987 1o
March 1991 v most of the Beryl-Enterprise
area (tig. 35). The overall declines are prima-
rily the result of continued large withdrawals
for irrigation and possibly less recharge from
less precipitation during 1987-91 than during
the preceding five-year period. The largest
declines, 16 to 31 feet, south and southwest of
Beryl Junction are the result of decreased
recharge and continued large withdrawals.
Withdrawals of water during 1981-88 from a
mine about 6 miles north of Enterprise were
diverted to the area and used to recharge the
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ground-water system. These withdrawals and
the resulling recharge ceased in December
1988.

The relation of water levels in wells
(C-35-17)25cdd-1 and (C-37-16)6ccc-1 to cu-
mulative departure from the average annual
precipitation at Modena, to annual withdraw-
als from wells, and to concentration of dis-
solved solids in water from well (C-34-
16)28dcc-2 is shown in figure 36. The 1991 pre-
cipitation at Modena was 8.70 inches, 1.55
inches less than the long-term average annual
precipitation for 1936-91. Average annual pre-
cipitation during 1987-91, 1047 inches, was
1.05 inches less than the annual average for
1982-86. Water levels in well (C-37-16)6ccce-1
rose sharply during 1977-80 as a result of
recharge from local flooding, but have gener-
ally declined since 1981. The concentration of
dissolved solids in water from well (C-34-
16)28dcc-2 has increased from about 460 milli-
grams per liter in 1967 to about 980 milligrams
per liter in 1991.
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CENTRAL VIRGIN RIVER AREA
by R. L. Swenson

Withdrawatl of water from wells in the
Central Virgin River area was aboul 22, )()
acre-feet in 1991
1990 and 1,000 acre-feet more than lhu “a\'cragc
annual withdrawal for 198190 (tables 2 and
3) This estimate includes water withdrawn
from valley-till agiuiers that is used primarily
tor frrigation and waler v ithdrawn from con
solidated rocks and valley sl most of which

e the same as was

is used for publie supply ‘yVithdrmmls tor
public supply decreased 4,000 acre feet trom
the 1990 estimate. The average annual with-

drrl\‘\va\} IMU." ‘Q )7"‘;
the same as the average fort
year period, [982-86,

Water 1 dectined in mvach of the cor-
tral Virgin River arca from February 1987 1o
February 1992 (hig 370 Declines around and
northwest of St. George, along the Santa Clara
River drainage, and along Fort Pierce Wash
near the Arizona border range from less than a
foot to a maximum decline of almost 17 feet
east of Fort Pierce Wash. The declines proba-
bly are the result of less recharge due to less-
than-average precipitation and surface-water
flow during the 1987-91 period than during
the preceding five-year period, 1982-86. Rises
occurred south of St. George and in the north-

121000 acre-feet, was about
hwe preceding five-

cvele of
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eastern part of the area near Leeds. The great-
est rise of almost 12 feet occurred southeast ot
St George. The probably due to local
decreases in \N‘iliiifii'ﬂ\/\.ui:y for wrigation.

CI505 10

The relation of water lTevels in selectod
wells to discharge of the Virgin River at Vir
gin, to precipitation at St to annual

mxlhdrawals from wells, and to concentration
of dissolved =solids in water from  well
(C-41-17)17¢ba-1 is shown in tigure 38, Dis-
charge of the Virgin River was about 83,440
acre-feet in 1991, which is approximately
14,000 acre-teet more than the linal
reported tor 1990 and about 50,260 acre-feet
less than the long-term average  The 1987-91
average annual dm harge of about 91, 500 acre-

feot was 68,300 acre-feel less than during the
preceding five-vear period, 1982-86. Precipita-
tion at St. George in 1991 was 571 inches,
which is 2.09 inches less than the average
annual precipitation for 1947-91. The average
annual precipitation during 1987-91, 7.46
inches, was 1.49 inches less than the average
for the preceding five-year period, 1982-86.
The graph of concentration of dissolved solids
in water from well (C-41-17)17cba-1 indicates
little overall change since 1966.

- Ceorge,

value
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WATER LEVEL,
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OTHER AREAS
by B. K. Thomas
Approximately 111,000 acre-feet of water

was withdrawn from wells in 1991 in those
areas of Utah listed below:

Number Area Estimcited
in withdrawal
figure 1 (acre-feet)
1991 1990
1 Grouse Creek Valley 3,700 4.000
2 Park Valley 3,100 3.300
3 Qgden Valley 12,200 12,300
172 Dugway Areq. 4,400 6,700
Skull valley, ard
Old River Bed
'3 Cedar valley,
Utah County 2.500¢ 4,300
18 Sanpete Valley 13,500 '15.400
23 Snake Vailey 8.400 8.500
25 Beaver Vailey 7.400 7.500
Remaiiicer of state 56,200 49,400

Total (rourcled) 111,000 "1171,000

' Previously unpublished revision.

The total withdrawal was the same as the
revised value for 1990 (table 2) and 26,000
acre-feet more than the average withdrawal
for 1981-90 (table 3). The average annual with-
drawal for 1987-91, 99,000 acre-feet, was
23,000 acre-feet more than the average with-
drawal during the preceding five-year period,
1982-86 (table 2). In cach of the areas listed,
withdrawals in 1991 were less than in 1990,
except in the “Remainder of the State”, where
withdrawals were greater in 1991 than in 1990.

Water-level changes in Cedar Valley, Utah
Countyv and Sanpete Valley from March 1987
to Mar-h 1992 are shown in figures 39 and 40.

78

Water levels declined along the west side of
Cedar Valley, probably due to less recharge
because of less-than-average precipitation
during 1987-91 than during the preceding
five-year period, 1982-86. The average annual
precipitation at Fairfield during 1987-91 was
10.26 inches, 7.63 inches less than the average
during the preceding ftive-year period, 1982-
86. Local rises in water levels along the east
side of the valley may be the result of
increased local recharge or decreased local
withdrawals.

Water levels also declined in Sanpete Val-
ley, and this decline is probably the result of
less recharge because of less-than-average pre-

‘pitation during 1987-91 than during the pre-
ceding five-year period, 1982-86. The average
annual precipitation at Manti during 1987-91
was 12,52 inches, 4.90 inches less than the
average during the preceding five-year
period. In addition, the average annual with-
drawal of water from wells in Sanpete Valley
during 1987-91 was 14,000 acre-feet, about
6,000 acre-feet more than during 1982-86. This
increased withdrawal probably contributed
to the decline in water levels during 1987-92.

The relation of water levels in 19 selected
observation wells to the cumulative departure
from average annual precipitation at sites in
or near those areas is shown in figure 41.
Water levels declined from March 1987 to
March 1992 in 13 of the 19 observation wells,
in contrast to water-level rises during 1982-87
in 12 of the 19 wells, with no change in one
well. The declines probably were due to less
recharge resulting from less precipitation dur-
ing 1987-91 than during 1982-86, and to larger
average withdrawals of water from wells dur-
ing 1987-91 than during 1982-86. Average
annual precipitation during 1987-91 was less
than during 1982-86 at all of the 17 stations
near the observation wells.
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